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0  1.1  This  is  a  summary  of  ItLsslls  Verlfieatlon  Firing  (HVF)  of  Missile  B-I3 

performed  hy  the  Martin  Compaqy  at  the  Denrer  Test  Stand  D~2  in  aooordanoe 
with  Test  DireotiTs  MVP  B.I3. 


2.0  MISSim  CHECKOUT  AND  MVP  DE3CRIPTI0E 
2.1  Missile  Configuration 


Missile  B»13  contained  the  first  IRSS  to  be  tested  during  an  MVP.  This 
required  a  olose  data  reduotion  operation  between  Martin  and  A.C.  Spark  Plug. 
All  T«M.  data  was  plsyed  back  by  A.C.  Spark  Plug  dae  to  the  format  deviations 
between  the  PCM  Of  ^ystasM.  This  oontributed  to  the  instrumentation  diedkout 
and  data  reduotion  problesis  enoountered  on  thia  miaaile. 


The  A.C.  Spark  Plug  guidance  system  was  simulated. 
Airborne  batteries  were  used  for  the  MVP. 


2.2  Chronologioal  History 

Missile  B»13  was  reoeived  and  ereoted  on  Teat  Stand  D-2  21  Psbruary  1963. 
Power  application  was  delayed  due  to  C3E  marriage  cable  inoompatability. 
This  problem  was  oorreoted  and  power  applied  23  Psbruary  I963.  IRSS 
operations  required  marriage  oOble  oonnectora  different  than  the  RU> 
instrumentation  oystam. 


The  airborne  hydraulic  system  was  fllledf  flushed  and  sealed  23  Psbruary  I963. 

The  initial  MPL  dteckout  was  attempted  23  Psbruary  I963.  Oia  MFL  run  was  un» 
successful  due  to  bad  autopilot  gain  signals.  Oils  problem  was  traoed  to 
Modification  SO  7182-03  whitdi  resulted  in  a  continuous  ground  on  the  g«ii» 
change  relay  through  the  airborne  1.0.3.  test  cable.  Ito  test  cable  was 
modified  to  be  oompatible  with  the  airborne  wiring,  (fctei  A.C.  Spaiic  Plug 
goidanoe  system  is  simulated  during  miasile  verification  firings). 


Tbs  instrumentation  system  enparienoed  an  ezoessive  voltage  drop  between 
miasile  stages  eaused  by  ''line  losa"  in  the  marriage  oables.  New  cables 
were  fabricated  and  installed  iddah  oorreoted  this  oonditloa.  This  condition 
was  peoulisr  to  the  IRSS  requirements. 

All  qrsteme  wore  ready  for  a  CST  (Oomblned  ^otem  Teat)  with  the  exception  ef 
IBSS  instrumentation  2d  fbbmazy  19d3.  A  CST  was  oondnoted  but  was 

unsttooessfOl  due  to  an  "Aotivate  Batteries"  hold.  The  problem  was  traesd 
to  a  adatermination  in  the  missile  wiring.  fSie  wiring  was  oorreoted  and  a 
suoaessful  "dry"  CST  was  completed  28  Pebruary  1963.  ^ihre  was  located  on 
the  oorreot  terminal  board  but  was  one  terminal  removed  firam  the  oorreot 
position.  This  wiring  error  was  ereated  during  missile  modifioations. 
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PhaM  01  prooadnras  (ohaakovt)  v«r«  ooBplatad  Md  mi  effloial  C3I 
oonduotad  1  Mvdi  1963*  Aw  C9I  «u  uiwuootaafal  dM  to  problMw  with 
tlw  IRSS.  A«C.  SpaA  Ping  ocrald  not  plagr  tha  data  tapa  on  raoordora  dua 
to  ayndgonlaatlon  problau*  Tha  A*C.  Spark  Plug  naltlplaxar  vaa  ramoTad 
and  dalivared  to  tha  A.C*  Spark  Plug  laiboratoiy  for  Ohaokout.  Tha 
multiplaxar  ehadcad  oat  aatiafaetorilg  and  vaa  rainatallad  in  tha  BiasilOo 
Tha  aynohroniaatlon  problaa  vaa  datarainad  to  ba  inatruaantation  ground 
atation  aat  up  problaa* 

Tha  Staga  It  hgrdraalio  puap  vaa  raplaoad  4  Karoh  1962  dua  to  axooaalTo 
laakaga*  Tha  fagrdranlie  afatan  vaa  praaaura  ohaokad,  blad  and  aaalade 
Oaring  tha  aubaaqnont  MIL  ahaokout  tha  autopilot  appaarad  dafaotivat  hovavort 
thia  indioation  vaa  arratie  and  tha  problaa  oould  not  ba  looatad.  Thraa 
MFL  diaaaia  (2301«  2902  and  2903)  vara  ramovad  and  ratumad  to  tha  laboratox7 
for  a  bamdi  ahook*  Chaaaio  C/P  2901  and  2902  ohaokad  out  aa  good.  Tha 
foUoving  prablaaa  vara  found  and  oorraotad  on  C/lP  2309$ 

(1)  Ona  vira  niaaing 

(2)  Oomwotor  vaa  not  alottad  daap  anough  to  naka  poaitiva 
oontoot* 

(9)  OafaotiTa  dioda* 

Tha  abora  ohaaaia  vara  rainatallad  and  two  MFL  runa  vara  oonduotod  vith 
no  ptroblana* 

Tha  Staga  I  gaa  ganaratora  vara  ranovad  4  Karcdi  I963  and  ratumad  to  Aerojet 
Saarananto  for  inapaotion  and  ravozk  (daburring  inapeotion)*  One  to  tha 
eztanaiTa  dalagr  required  for  inapeotion  and  ravorkf  the  Staga  I  gaa 
ganaratora  vara  robbad  firan  Hlsaila  li»17  and  reoaivad  at  Kartin-Oenver 
9  Hardi  1963*  The  gaa  ganaratora  were  inatalled  and  required  that  an 
angina  rateat  be  perfomed* 

A  aeoond  CSI  vaa  perfomed  6  March  1963*  This  vaa  a  oonfldenoe  CSI  sinoe 
it  vaa  perfomed  during  the  abaenoe  of  tha  Staga  I  gaa  ganaratora*  Minor 
problana  vere  enoountemd  and  vare  repaired*  Theaa  problena  warn  instrumentation 
ground  atation  set  up  errom* 

The  third  CST  vaa  oonduoted  11  Masrah  1963*  Thia  CST  vaa  unauooeaaful  due 
to  the  3  PPC  and  10  TDC  Inatrunentetion  pover  s«9plied  reading  lov*  Several 
(approx*  12)  other  nsaaursmants  vara  alao  out  of  toleranoa*  Theaa  problena 
did  not  reooour  during  aaveral  trial  runa  and  axtenaiva  troubleahooting* 

A  fourth  CST  vaa  oonduoted  12  Maroh  1963*  Thia  CST  vaa  unauooeaafhl 
due  to  tha  fhllevingt 

(1)  Brratio  fire  avltdi  indioationa  oauaed  bgr  lov  timing 
anplifloation*  The  timing  amplifier  output  vaa  inoraeusad 
to  reaolva  thia  problem* 

(2)  A  "hold”  vaa  raoelved  at  T-09  aao.  dua  to  the  miasile  paver 
returning  to  ground  povar*  Thia  problem  vaa  eeuaad  bgr  a 
guidanoe  "hold”  doe  to  a  defaotita  booater  aotuator  (aotuator 
vaa  drifting  exoeasivelgr)* 

Tha  booater  aotuator  vaa  rcplaoed  and  tbs  hgrdraulio  agrstsn  vaa  filled, 
flttshadt  bled  and  aealsd  on  I3  Maroh  I969* 
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TIm  iactrammtatlon  p«w«r  MtppliM  (5  TSC  and  10  TDC)  lov  voltaga  problaa 
raippaarad  duriiiff  thia  C9I*  After  axtattaira  troablaaheoting«  tha  A«C« 

9pa^  Plug  moltiplaxar  waa  rajaotad*  A  banah  taat  vaa  parforaad  and  the 
■ultlplazar  operated  intemlttentljr  after  being  in  operation  for  approxlaatelj 
two  boureo 

A  apare  anltiplexer  waa  not  arailable.  A  new  unit  waa  requaated  firan  A.C. 
apart  Plug)  idlwaiakeet  WLaoonain*  Thia  unit  arrired  at  Martln-OenTar 
Kareh  1965*  waa  inatalled  and  Inatruuentation  ohaokout  performed* 

A  final  CST  waa  parforaad  on  1$  Marrt  1965t  data  review  indioated  no  major 
problama* 

Qrdnanoe  Inatallation  waa  dalagred  due  to  interferenoa  problaaat 

(1)  The  Staga  I  s/a  ^  osidiaer  preralve  aquiba  oould  not  be  inatalled 
dae  to  interferanoe  with  a  hgrdrauUo  lino*  The  prevalve  waa 
rotated  to  oorraet  thia  problem*  Arooedurea  were  modified  to 

add  prevalve  "olooking*'* 

(2)  The  Staga  II  atart  oartridge  oould  not  be  oonneoted  eleotrioalljr 
beoauae  the  A*G*C*  oonduit  waa  not  "olorted"  properlor*  The  conduit 
waa  reolooked  and  leak  ohaokad* 


Ordnano#  inatallatim  and  propellant  loading  were  ooovlated  18  Naroh  I963* 

The  M77  waa  delagred  due  to  tha  PGH>]M  tranapaitter  failing  prior  to  oountdown 
(I08B  of  power  output)*  The  unit  waa  replaoed  and  reteated* 

The  HVF  oountdown  waa  pioked  up  at  15>96t  19  MarOh  1965*  A  '^Id"  waa 
enoounterad  at  T»li26  due  to  erratio  timing*  Tha  deeiaion  to  proceed  with 
the  oount  waa  made  at  thia  tine  alaoe  the  timing  malfhnotion  waa  of  a 
minor  nature* 

The  oount  waa  pirted  vqp  the  aeoond  time  at  15126  hra*  A  '^Id"  waa 
enoounterad  at  T-2t04  due  to  an  indioation  that  Stage  I  oxidiaer  fll^t 
preaaure  valve  waa  not  oloaed*  Thia  problem  waa  found  to  be  an  erroneoua 
indioation* 

The  oount  waa  pioked  up  the  third  tine  at  15t4l  hra*  A  "hold"  waa  enoountered 
at  T-Ot23  aeo*  due  to  erratio  10  PPS  timing*  The  HTF  attempt  waa  "aorubbed" 
at  thia  time  to  oorraet  the  timing  problama*  All  prevalvea  were  opened  and 
the  batterlea  aotivated  during  thia  H7P  atteqpt* 

The  Stage  II  fhel  waa  off-loaded  aa  a  aafetgr  meaauro  and  the  a/b  batterlea 
replaoed*  Jhel  waa  reloaded  19  Maroh  1965* 

The  timing  problem  waa  traced  to  the  range  timing  cable  ahleld  being  "open" 
between  tha  blooktouao  and  tha  Oeateml  ampft  Bttlldlag*  It  waa  fait  thia 
problem  ooonrred  due  to  exoeaaively  hlgdi  wlnda  prior  to  the  II?P  attaopt* 

Thia  problem  waa  oorreoted  bgr  grovmdlng  the  ahleld  la  tha  blookhouae* 

nrlor  to  the  WTf  attempt  on  20  Maroh  1963*  e  MTL  run  waa  oonduoted  and  a 
"Baadjr  to  Lanaoh"  Urtt  waa  not  reoeivad*  Troubleahootiag  revealed  an  inter- 
mlttaat  wire  (ground)  between  the  equipment  room  and  nmbilioal  tower*  A 
apare  wire  waa  aubatituted* 


Th«  BMoad  HVP  sttampt  waa  oonduotad  20  Haroh  1963  o  Tha  countdown  waa 
•uooosiftil  and  67FS1  ooaur'‘ad  at  13i26il8»2  hrs*  Both  atagaa  ran  tho 
sidwdulad  20  aaoonds*  Iba  "Qniok  Look"  aaatiag  waa  bald  21  March  1963 
and  raaaltad  in  tho  foUewing  aetion  itaiMi 

A.  Problan 

During  oountdowg  tho  Stago  I  oxidiior  flight  proaauro  walvo  failod  to 
indioata  "oloood*  oondltioa*  XanrootlgatieR  at  thia  tiao  rofvoalod  that 
tha  ralTo  waa  aetuall7  eloaad  but  tho  "oloaad"  aioroawitoh  waa  not 
aotuatad.  Sabaoquont  cgreliag  of  tho  flight  proaauro  walwo  apparentlj 
iTaad  tho  awitoh  and  alialaatad  tho  problaa  for  thia  firingb 

Invoatigata  "atiolqr"  aioroawitoh  ptroblaa  aa  pertaining  to  all 
praaauriaation  and  wont  walwaa* 


Ihia  problaa  ia  duo  to  a  poorly  daaignad  Bloroawit(di  in  tha  7aooo  Talva 
idiioh  roaulta  in  tho  aiovoawltdi  atioking*  Iho  anginooring  fix  ia  a 
aodifioation  to  tha  proaant  Skywalwaa  and  roplaoaaant  of  all  Taooo  Talwaa 
at  Toat  Stand  D-2  with  aedlfiad  Skyralwaa*  fhia  aodifioation  ia  in 
progroaa  and  ia  aotaodulad  for  inatallation  by  15  April  I9630 

B.  Problaa 

Zha  Zalaaatzy  txanaaitter  failad  prior  to  atarting  tha  firat  oountdowno 
AlaOf  two  W.  tranaaittora  failad  during  VTP  toating  of  thia  aiaalloo 

Inroatigato  and  dotamina  roaaon  for  ZM  paOkago  failuraae 
&B8Ci 

lha  IM  tranaaittar  fadlnroa  haro  baan  duo  to  low  powor  outputs  Thia 
failura  haa  boon  traood  to  bad  fllaaanta  in  tho  powor  aapliflor  tuba 
84S1.  A  aooting  to  roaolwo  tha  problaa  of  tho  powar  aapliflor  tuboa 
la  all  paokagaa  ia  aOhadulod  for  28  Maroh  I963  with  tho  Spaolal  Action 
Group  and  Tatimioal  Proouraaante 

C.  Rp^lofi 

Maaauraaaat  175  (f'o<*l)  waa  loot  during  tha  flriage 


Is  Uaing  data  awallablof  raoonatruot  S/a  #1  angina  firings  Verify  with 
ooaputar  aatiafiaotoiy  ongiao  parfOnuuioa  bolow  tho  ZPA, 

2s  Inapaet  s/a  #1  engine  fOr  ewldenoo  of  daaagos 

AebbcJi 

Is  Pe*l  (aoaauroaent  175)  did  not  play  during  tha  firings  Iharaforot 
thare  la  no  aeourata  aottwd  to  dotaxaina  angina  parfomanoos  Baa^ 
upon  other  paraaotorat  tank  top  proaaaro8«  diadiargo  pro88uraa» 
turbino  apaodot  otOs  and  an  an^na  Inapaotlon,  s/a  H  i^poara  to 
hnto  oporatod  aatlafaetwUys  An  AOC  oonpntor  run  oonfixna  that 
parfbrnanoa  waa  within  3p(  tH  azpootad  walwoas 
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2o  A  ritual  iaaptotion  rtrttltd  no  damagt  to  tht  3/A  #1  angLitto 
!)•  Rfoblf 

Tht  followiBff  iattroMotatlon  ditartpanoita  wart  notadi 


BflfgHtatl 


StottlPIBrtM 


0175 

0176 

2078 

5451 


(Po-1) 

iPo-2) 

,TIi-l) 

I, lira  Dateotar) 


lo  data 

raadlnff 
Et^  raading 
Ms  data 


AgttealiM 

1.  Invaatlgata  and  raaolra* 

2.  If  aaaaurfant  2078  (m-l)  ia  rarifiad  to  ba  abort  1700*F 

it  will  ba  naoaaaaqr  to  Is^aot  s/a  #1  turbina  for  haat  damagto 

Ranort 

!•  (a)  Maaa*  0175  (^0*1)  Acobleo  found  to  ba  a  dafeotira  A/B 
oabla  (p/B  604fl050115«009)«  Cabla  raplaoad*  Cabla  ia  looatad 
batwaan  aarrlaga  oabla  and  Aaxrojat  intarfaoa  on  Staga  lo 

(b)  Maaa«  0176  (Po-2)  Maaauranant  data  and  oallbration  waa 
ohaOkadi  no  dlaorapanay  waa  found*  Data  Indloatas  praaaura  of 
785  BSIA  which  la  within  tolaranoe  apaoiflad  bjr  E*T*0o 

(o)  Maaa*  2078  (m*l)  A  oorraotad  data  atidc  ahowa  TTi«l  reading 
1717*F«  A  arror  of  11*P  waa  found  in  aoratea  calibration*  ^Inal 
raading  of  TTl^l  ia  1706*P*  An  inapaotion  waa  parfsrmad  on  tha 
turbina*  Mo  Indioatlona  of  haat  danaga  waa  found* 

(d)  Maaa*  5451  (Pira  Oataotor)  loaa  of  data  on  thia  paranatar 
waa  oauaad  bgr  a  dafaotira  T*C*0*  unit*  Oafaotira  unit  waa  raplaoad* 

A  talanatrjr  radiation  (firaquanogr)  taat  waa  parfomad  on  22  Haroh  1963* 

Tha  nlaaila  waa  olaanad  and  da-areotion  waa  oonplatad  24  Haroh  1965* 


Tha  taat  objaotiraa  apaoiflad  in  ETO  M79-B  and  tha  dagraa  to  which  thagr  wara 
aooonpliahad  ara  listed  balowi 

3*1  PrlMinr  PMtrtiftii 

3*1*1  Omonatrata  proper  operation  and  oonpatabilitar  of  tha  oonplata  nlaaila 
qratan  with  OOE  under  a  firing  anriroanant,  within  tha  oapabilltiaa  of 
tha  Danrar  Taat  Area* 

5*1*1*1  During  praparatlon  for  tha  aaoond  M7P  oountdownt  the  HU  Raadjr 
to  LannOh  light  would  not  oparata*  Itroublaahootlng  raraalad  an 
intor-oonnaoting  wire  ahortad  to  ground*  A  apart  wire  waa  tamlnatad 
and  tha  shorted  wire  spared*  This  wire  is  installed  in  oondult 
batwaan  tha  Tranafar  Room  and  the  Dnibilioal  tower* 
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With  tha  cxoaptlfni  of  tho  ateTO  itaait  oil  autoaatio  dMokoutat 
oountdown  and  firing  voro  ooaplatod  without  holds  or  ■alfunotiona 
gonoratod  hgr  tho  O.O.B* 

ObjaotlTo  was  oatlsfaetairily  aot* 

3*le2  Voriff  adoquato  aaanfaotariag  (i^ltr  of  tho  oporational  aiaaileo 

3ol.2.1  Manufacturing  Ctialitgr  of  tho  aisallo  was  adequate  throughout 
tho  firing* 

ObJeotiTO  was  aatlafaotorlly  net* 

5*1*3  Provide  problan  Infomatioa  oorering  all  aopeots  of  aieeile  and  OGE 
oheokout  and  eporationt  oo  that  problaan  oan  be  identified  and  action 
oaa  be  initiated  to  reoolre  than  at  the  oarlist  poaoibl*  point  in  the 
prograai* 

3*1*3*1  trouble  Roporta  and  lallnre  Beports  were  prepared  as  naoesaaxy* 
Test  Stand  personnel  hatve  subnltted  the  fomal  Problaei  Susnaxp 
Report. 

3*1*^  Terify  adequate  sanafsoturing  qualitjr  of  tho  alrfraa*  to  support 
niasile  firings  and  to  withstand  the  hot  firing  ettvironoent* 

3  3*1*4.1  Post  firing  inapeotlons  and  leak  dxeoks  substantiate  the  fact 

that  planned  firing  duration  was  aohiered  without  leakage  of 
propellant  tanks  or  aaaooiated  lines  or  naterlal  failure  of  the 
basic  strueture* 

Objective  was  net* 

3*1*3  Peri^  that  the  quality  and  perfomanoe  of  the  engines  are  in  no  way 

degraded  (bf  processes  and  proeednres  perfomed  after  engine  acceptance 
tests)* 


3*1. 3*1  The  following  snglnB  paranetera  were  not  within  Units  as  specified 
la  SEO  Myp*B*  Valvers  were  obtained  for  these  neaeurementsi 


UlHnMiii  Psrineter 

2078  TTi-l 

0173  Po-1 

Meaauranent  2078  (TTi«l)  spiked  in  excess  of  1730*P  during 
shutdown*  An  inspection  was  conducted  of  the  turbine*  He 
danag*  was  found* 

Msasurenent  0173  8id  not  record  during  the  M7P.  A  defective 

airborne  cable  (P/)l  804P1050113-009)  was  fouM  to  bs  the  cause. 

This  cable  was  r^laoed  as  a  quick  look  action  itan. 

The  Stage  1  (aub-aeaenbljr  #1)  engitte  perfomanoe*  baaed  on  other 
parameters*  tank  top  presaures*  disoharge  pressures*  turbine  speeds* 
etc*  and  an  engin*  inspection*  appears  to  have  operated  satisfactorily* 
An  AOC  oosputer  run  oonfirma  that  perfomanoe  was  within  %  of 
eiqpeoted  values.  The  other  engines  perfomed  within  specified  lloitoo 

0ta;)oetien  was  net* 
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5*1*6  T«riiy  that  aanufsoturlog  quality  of  tha  aiasila  propallant  feed  and 
autogenous  presaurlsatlon  stAagrsten  aeet  daaign  requireaentso 

5*1*6.1  The  propellant  feed  igratem  ond  the  autogenoua  pressurization 

aysteo  Mi  all  obJeetiTes  duria;  the  missile  Terifioation  firing 
of  Hissile  B.l$. 

3*1«7  Verity  proper  operation  of  the  flif^t  cjontrol  subsjrstos  under  firing 
oonditionso 

3.1. 7*1  The  actuator  glaballing  ooeurred  as  planned.  All  flight  control 
parameters  remsliied  within  limits  as  specified  in  EIO  MVF-B. 

3.1.8  Demonstrate  the  functional  oompatablllty  of  tha  00£  with  the  missile. 

3. 1.8.1  All  automatic  diedBOUts»  countdown  and  firing  ware  completed 
without  holds  or  malfhnetions  caused  bgr  OGE  Incompatihilityo 

3.1.9  Demonstrate  proper  operation  and  compatibility  of  the  IRSS  with  all  other 
missile  syotems*  except  goldanoe»  under  a  firing  exnrironment. 

3. 1.9.1  Data  obtained  during  the  firing  Aron  the  IRSS  was  Tezjr  good.  Two 
parameters  (Po>l  and  TTi«l)  were  questionable  during  data  review 
(see  3<l«9*l)«  Ihe  tracking  and  fli^t  safety  systems  performed 
satisfactorily  during  the  MVT. 

Objeotive  was  net. 

3.1.10  Verity  satisfactory  aetivation  and  operation  of  airborne  batteries. 

3.1.10.1  The  activation  and  operation  of  the  airborne  batterlee  was 
satisfactory  throughout  the  KW. 

The  objeotive  was  met. 

3.1.11  Verity  satisfactory  operation  of  the  missile  electrical  sfetem  during 
MVP  operation. 

3.1.11.1  16  major  problem  areas  were  seen  during  the  pre»launoh  countdown 
and  Bubssqiieat  eaptivm  fixing.  IPS  and  IBSS  batteries  were  pre- 
loaded  and  traaolbrred  to  the  missile  busses  as  planned.  The 
VHPS  battery  is  not  pre-loaded  and  did  function  normally. 

The  airborne  eleotrioal  system  functioned  as  planned.  All  voltage 
permseters  were  maintained  within  specification  limits  for  the 
duration  of  the  test. 

4.0  3Eqom>ABy  oajscTiVB 

4.1  Obtain  data  for  use  in  determining  missile  reliability. 

4.1.1  Trouble  repoxrta,  failure  reports*  problam  reports  and  test  stand 

operation  records  have  been  submitted  for  missile  reliability  study. 
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5.0  00NCLDSIO1I3 

3.1  The  MVP  of  Missile  B-15  was  aucoessf^il. 

5.2  The  IR3S  operation  during  Kiaeile  MV/  performed  aatiafaotorilyo 

The  extreneljr  oloae  oo-ordination  between  Martin  gnd  A.C*  Spark  Plug 
required  for  niaaile  oheokout  and  MVP  operation  delcgred  to  some  extent 
the  MVP  aohedule. 

5.3  The  airborne  eiaaile  batteries  operated  ectreoeljr  well.  Two  sets  were 
used  and  all  batteries  aotiwated  with  no  oroblans  enoountered.  Ths 
following  tgrpes  were  usedi 

APS  Battery  PD943000S-011 
IRSS  Battery  Pl>94a0O08-O13 
VEPS  Battery  P]}94S0009^7 

5.4  Propellants  reaainad  on  Miasile  B>13  with  ths  prewalwes  opened  for  approxiaately 
a  twenty^four  hour  period.  Bo  propellant  leakage  was  observed  downatreM 

of  the  engine  thrust  ohaaber  valves. 


Toot  Bepartaent 


